Introduction
============

Low back pain (LBP) is a commonly reported musculoskeletal (MSK) condition, as reflected by a high life-time prevalence among people living in the developed countries \[[@B1]-[@B4]\]. The direct and indirect cost of LBP in terms of quality of life, productivity, and employee absenteeism, are enormous making this common condition the single largest contributor to the MSK disability worldwide \[[@B5],[@B6]\]. The life time prevalence of LBP is reported to vary between 32% to 83% in the developed countries \[[@B2],[@B7],[@B8]\]. A survey in Kuwait of 7,670 adults in 2003 has shown that 43% of the MSK pain is due to LBP \[[@B8]\] and among Kuwaiti school children, there was a high prevalence of LBP that was related to age (31% at age 10 years and 74% at age 18 years), gender (more common in females), and physical activity \[[@B9]\].

Studies on the prevalence of magnetic resonance imaging (MRI) findings and their relationship with LBP have mainly been conducted on the elderly. Studies on younger populations are very few and to our knowledge, the youngest age groups investigated for the prevalence of MRI features in degenerative disease (DD) of the lumbar spine are a Danish study on a cohort of 13-year-old school children \[[@B10]\], a study on juveniles of 13-20 years from China \[[@B11]\], 20 to 22 year-old subjects from Finland \[[@B10]\], and 20 to 30 year-old subjects from the United Kingdom \[[@B12]\]. While the prevalence of LBP in Kuwait is high \[[@B8],[@B9]\], no studies have been performed to determine the imaging features in the young Arab population. This study was conducted to study the latter, as well as to identify modifiable risk factors associated with their symptoms.

Materials and Methods
=====================

This prospective case-control study was conducted on 214 consecutive patients complaining of low back pain, with or without sciatica, who had been referred to the radiology department of a tertiary care center in Kuwait for an MRI examination of the lumbar spine from January 2010 to September 2011. These patients were of Arab origin in the 16 to 29 years age group. The exclusion criteria included causes of the back pain such as trauma, congenital spine disorders, post-operative, infections, autoimmune disorders, and muscle spasms. The following patient information was obtained and recorded as part of the demographic profile: clinical details, body mass index (BMI), physical activity (and other activity that can influence backache), and family history. Based on age, the subjects were divided into 2 groups (≥16 to \<23 years and ≥23 to ≤29 years) to compare the imaging features between these 2 groups. The activity levels of the patient were determined by a self-completed questionnaire and classified as \'routine\', \'moderate,\' and \'intense\' ([Appendix 1](#APP1){ref-type="app"}). Patients, whose profession involved a sedentary type of lifestyle or any such activity that did not strain the back, such as executive type office work and/or working on desk top computer and who did not indulge in any additional physical exercise, were classified as \'routine\' activity. Patients who indulged in regular physical exercise like walking or jogging at least 2 to 3 times a week and/or occasional lifting heavy objects as part of their profession were classified as \'moderate\' activity, while \'high\' activity was classified as those who besides their routine work performed daily regular exercise and/or lifting heavy weight as part of profession or as an exercise. From the questionnaire the highest recorded activity was taken into consideration. We recruited 214 subjects of matched age and gender, but without any symptoms of LBP to serve as controls. Verbal consent was obtained from these volunteers after explaining the purpose and the procedure of performing the MRI of the lumbar spine.

1. Imaging technique
--------------------

Each MRI scan of the lumbar spine was performed on a 1.5T MRI machine (GE Signa 1.5 T Echo speed, GE healthcare, Milwaukee, WI, USA) using a dedicated receive-only, spine coil. The imaging protocol included sagittal T1-Weighted Spin Echo (repetition time \[TR\] 700 msec/echo time \[TE\] 12 msec) and T2 weighted fast spin-echo (FSE) (TR 5,000 msec/TE 130 msec) images with the following parameters: matrix = 320 × 250; field of view = 24; slice thickness 4 mm; inter-slice gap = 0.8 mm; number of excitations = 4; echo train length (ETL) = 15 and axial T2 weighted, FSE scans (TR 5000 msec/TE 72 msec; matrix 320 × 250; field view = 24 mm; inter-slice gap = 0.8 mm; number of excitations = 2; echo train length = 6). All sequences where acquired as routine with no fat saturation.

All the MRI examinations were read independently by 2 experienced radiologists (OA and MI) that had substantial experience in MSK imaging. Any differences in opinion were settled by consensus. The following standardized terms were used to classify the intervertebral discs in the images: normal, bulge (circumferential symmetric extension of the disc beyond the interspace), protrusion (focal or asymmetric extension of the disc beyond the interspace), and extrusion (more extreme extension of the disc beyond the interspace). Nerve compression, thecal sac compression, and/or canal stenosis, were identified. Other findings unrelated to disk abnormalities, such as facet arthropathy were reported, as well.

2 .Statistical analysis
-----------------------

A bivariate and multivariate logistic regression test was performed to determine the significance of the risk factors.

Results
=======

Of the 214 (128 male and 86 females; age range 16 to 29 years) patients with LBP that were subjected to MRI examination, 138 (64%) patients (90 males and 48 females; mean age 23 years) were found to have disc disease, while the remaining 76 patients (38 males and 38 females; mean age 22 years) were considered normal. In the control group, 22 subjects (10%) were found to have MRI evidence of early degenerative changes of the lumbar spine. The distribution of the disease in the different age groups is shown in [Table 1](#T1){ref-type="table"}. The distribution of the disease in the lumbar spine is shown in [Table 2](#T2){ref-type="table"}. The majority (61%; 84 out of 138) of the symptomatic patients had multiple level disease, most commonly involving the lowest 2 spine levels (L4-5 and L5-S1). Single level disease was seen in 54 out of 138 (39%), with close to equal involvement of the L4-5 and the L5-S1 discs. Overall the L4-5 disc, whether by itself or in combination with other discs, was diseased in the majority of the patients (80%). The various MRI features of the DD in symptomatic patients, as well as in the controls, are shown in [Table 3](#T3){ref-type="table"}. The most common feature observed was disc bulge followed by reduced signal intensity of the disc in DD of both the symptomatic group, as well as in the controls. The MRI features of the DD were more frequently seen in the higher (22 to 29 years) age group ([Table 4](#T4){ref-type="table"}). Analysis of the risk factors for the DD revealed that the majority of patients (75%) were either obese or overweight and the majority (69%) indulged in moderate or severe physical activity, but only obesity was retained as a significant risk factor in our analysis ([Table 5](#T5){ref-type="table"}).

Discussion
==========

In the present study, we reported on a young Arab population, the frequency of MRI changes in the spine in the symptomatic patients appears to be higher (65%) when compared to other reports in the literature \[[@B10]-[@B14]\] and these changes were more frequent (79%) in the higher (23 to 29 years) age group.

MRI is the first line investigation performed in the examination for DD of the spine. The imaging features of the DD of the spine are well established and include changes in the intervertebral disc, as well as other parts of the spine. The findings described in the disc on MRI include reduced signal intensity, irregular shape of the nucleus, reduced disc height, annular tears, high intensity zone (HIZ) within the annulus, and changes in disc contour (bulge, protrusion, extrusion and sequestration). The non-disc changes can be comprised of nerve root compression, end plate irregularities, Modic type changes, central and foraminal stenosis, degeneration and asymmetry of the Z-joints (Facets Joints) and spondylolisthesis. Salminen et al. \[[@B14]\] studied the prevalence of DD disease in adolescence and reported that 31% and 42% of subjects had at least one level of DD at the age of 15 and 18, respectively. In a Danish study, 21% of 13-year-old school children were reported to have at least one disc with decreased disc signal intensity in the lumbar spine \[[@B10]\]. In a study from Finland on an group aged 20-22 years, Takatalo et al. \[[@B12]\] found a 47% prevalence of DD. The study did not mention any difference in prevalence between the symptomatic and the asymptomatic subjects, although 45% of the male subjects and 41% of the female subjects in their study had LBP symptoms. Savage et al. \[[@B13]\] from UK compared MRI features between 2 age groups (20 to 30 years versus 31 to 59 years). In the 20 to 30 years age group, they found that 34% of subjects DD on MRI prevalence of compared to 59% in the older age group. In the 20 to 30 year age group, 47% were asymptomatic. A study on Chinese juveniles (13 to 20 years) reported that 35% of spinal DD, 72% had LBP \[[@B11]\]. In the current study, the frequency of MRI changes in the spine in the symptomatic patients appears to be higher (65%) when compared to other reports in literature \[[@B10]-[@B14]\] and these changes were more frequent (62%) in the higher (23 to 29 years) age group. The prevalence of degenerative changes is shown to increase with age \[[@B12],[@B13]\] which can explain the age-related higher frequency in our study given that, when compared to other studies of young adults \[[@B10]-[@B14]\], had patients in a relatively higher (16 to 29 years) age group. Our observation is consistent with observations made in other studies on LBP conducted in this region and in similar age groups \[[@B9]\]. Sixty one percent of the patients in this study had multiple level disease with the highest prevalence (36%) at the 2 lowest lumbar levels (L4-5 and L5-S1), which is consistent with the observations made by others \[[@B10],[@B12],[@B15]\].

The prevalence of the various MRI features in the DD of the spine, known to occur in subjects with or without symptoms, have again mainly been described in the adult or the elderly population \[[@B16],[@B17]\]. In the asymptomatic subjects the prevalence of reduced disc signal (56% to 72%), disc bulging (20% to 81%), protrusions (27% to 33%), extrusions (0% to 18%), HIZ lesions (6% to 33%), and annular tears (56%) is reported to range widely \[[@B15],[@B17]\]. On the other hand, in symptomatic subjects, Kjaer et al. \[[@B10]\] observed that reduced disc signal, disc bulging, protrusions, extrusions, HIZ lesions and annular tears occurred in 86%, 27%, 23% and, 1.2%, 40%, and 39%. respectively and found these figures largely comparable with other reports in the literature \[[@B13],[@B15],[@B18]-[@B22]\]. A study from the UK \[[@B13]\] reported a higher prevalence of reduced disc signal, disc herniation/protrusion, and facet hypertrophy in the older age groups (30 to 59 year-old vs. 20 to 30 year-old), while the Chinese study \[[@B11]\] reported a higher prevalence of disc bulge/extrusion and HIZ; neither study mentions the difference between the symptomatic and the asymptomatic subjects, although in general, studies have shown higher prevalence rates of DD findings in symptomatic compared to non symptomatic populations \[[@B16],[@B17],[@B20],[@B21],[@B23]\]. In our study, the prevalence of MRI features for reduced disc signal, disc bulging, and protrusions, were highest followed by the prevalence of annular tears, extrusions and HIZ lesions. Our figures appear higher than that reported in the literature and for a relatively younger age group. The prevalence of protrusion in a study from Finland \[[@B12]\] on persons aged 20 to 22 years and in a study on a cohort of 13-year-old school children \[[@B10]\] there was a lesser prevalence of extrusion in these studies and the condition was rare.

Annular tears and HIZ in this study was present in 23% and 7% respectively, with preponderance at the 2 lowest levels in the lumbar spine (L4-5 and L5-S1) and was more common in men. Our findings on the annular tears regarding location and gender distribution are similar to the studies on 13-year-old Danish children \[[@B10]\] and on young adults 20 to 22 year-old from Finland \[[@B12]\], but unlike that of the study on the 40 year old Danes which reported prevalence of annular tears higher among women \[[@B13]\]. The HIZ lesions in the Danish study were more likely at L5-S1 and were more likely in boys \[[@B10]\]; however, there was no significant difference between the 2 lowest levels, or in gender observed in a study performed in a 40-year-old Danish population \[[@B14]\]. The Finnish study \[[@B10]\] showed that the lesions occurred more often in women.

Modic changes are reported to range from 12% to 58% and appear related to age and symptoms \[[@B24]\]. In the Danish population it was reported to occur in 0.5% and 6.6% in the 13-year-old \[[@B10]\] and the 40-year-old subjects \[[@B14]\], respectively, and in 1.4% in the 20 to 22 year age group from Finland \[[@B12]\]. In the present study (16 to 29 years age group), modic change was seen in 6%. Although our figures are high, comparison between these studies is difficult because of the disparity in age.

The causal relationship between lumbar disc degeneration, LBP, physical activity, and obesity is not firmly established. It appears that lack of physical loading on one hand and the high activity in sports on the other hand could both be harmful on the spine and relate to back troubles in the young. While there are reports that low physical activity (e.g., being sedentary) is associated with increased occurrence of DD in adults \[[@B25]\] and with higher prevalence of LBP in the young \[[@B26]\], there are studies in which a high activity in competitive sports correlates with increased prevalence of LBP \[[@B27]\] or increased occurrence of MRI findings in the young \[[@B28]\]. In adults, injuries or heavy work have been found to be a risk factor for DD \[[@B25],[@B28]\]. In the present study with MRI features of DD, 69.5% of the subjects reported moderate to intense activity and the majority of these were men. On the other hand, in our study obesity proved to be a significant risk factor for DD of the spine, as nearly 75% of the patients with this condition were either overweight or obese.

Statistical analysis confirms that BMI is the independent factor associated with abnormal findings in our study. A patient who is obese was 16.7 times more likely to have abnormal MRI compared to a patient with a normal BMI. A large population based study from Norway \[[@B29]\] as well as a studies from the Middle East \[[@B30]\] and from China \[[@B1]\] have revealed a high prevalence of LBP among obese persons.

Conclusions
===========

The MRI prevalence of DD among the young Arab patients with LBP is high when compared to other reports in literature. Obesity correlated with MRI prevalence of abnormalities while activity demonstrated a positive trend. In view of the high prevalence among a young Arab population, a larger cross sectional study is warranted before any further recommendations can be developed regarding a public health intervention.
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LBP: Low back pain, MRI: Magnetic resonance imaging.
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Statistical analysis of risk factors
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OR: Odds ratio, CI: Confidence intervals.
